Predicting survival of children with CNS tumors using proton magnetic resonance spectroscopic imaging biomarkers.
Using brain proton magnetic resonance spectroscopic imaging (MRSI) in children with central nervous system (CNS) tumors, we tested the hypothesis that combining information from biologically important metabolites, at diagnosis and prior to treatment, would improve prediction of survival. We evaluated brain proton MRSI exams in 76 children (median age at diagnosis: 74 months) with brain tumors. Important biomarkers, choline-containing compounds (Cho), N-acetylaspartate (NAA), total creatine (tCr), lipids and/or lactate (L), were measured at the "highest Cho region" and normalized to the tCr of surrounding healthy tissue. Neuropathological grading was performed using World Health Organization (WHO) criteria. Fifty-eight of 76 (76%) patients were alive at the end of the study period. The mean survival time for all subjects was 52 months. Univariate analysis demonstrated that Cho, L, Cho/NAA and tumor grade differed significantly between survivors and non-survivors (P< or =0.05). Multiple logistic regression and stepwise multivariate Cox regression indicated that Cho + 0.1L was the only independent predictor of survival (likelihood ratio test = 10.27, P<0.001; Cox regression, P=0.004). The combined index Cho + 0.1L was more accurate and more specific predictor than Cho or Cho/NAA. Accuracy and specificity for Cho + 0.1L were 80% and 86%, respectively. We conclude that brain proton MRSI biomarkers predict survival of children with CNS tumors better than does standard histopathology. More accurate prediction using this non-invasive technique represents an important advance and may suggest more appropriate therapy, especially when diagnostic biopsy is not feasible.